Hepatocellular water and electrolyte secretion.
The study of hepatocellular water and electrolyte secretion has been hampered because of the inaccessibility of the hepatobiliary secretory lumen, the canaliculus. The advent of novel experimental models has allowed the application of electrophysiological techniques to investigate the ionic basis of hepatocellular secretion. The "hepatocyte couplet" isolated from the liver in primary monolayer cultures consists of two hepatocytes which enclose a single canalicular unit. The canaliculus of the couplet appears to behave as it would in vivo, exhibiting both secretory and contractile activity. Intracellular microelectrode recordings from this functional unit have permitted direct electrophysiological assessment of cellular and canalicular potentials and measurement of individual ion conductances across the basolateral membrane surface. Further, the application of patch-clamp electrophysiology to study hepatocellular ion transport pathways has characterized individual channel proteins. Intracellular and (or) patch-clamp electrophysiology has elucidated the ion conductance changes activated by bile salts like taurocholate, neurotransmitters like adrenaline, and hormones such as glucagon. These innovative approaches hold much promise in the future study of the ionic basis of hepatocellular secretion.